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(71) HHCTHTyT reoxHi>am h ananHTinec- 
KOA XHMHH HM. B.H, BepHaACKoro 
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(54) oiocoB nojiyqEHHa ghmmetph^whx 

MAKPOmiK}QPIECKHX OJ1Hr030HPOB 

(57) HsoOpereHHe othochtch k. rerepo-* , 
wauiiniecKHM coeAimeHHHM, b MacTHoc— 
TH K nojiyMeHHM CHMMeTpHMHbDC Maxpo- 
mnunniecKHX ojiMro94>HpoB ^nu (I) 

[of lO] 




' HsoGpereftHe othochtch r opraiw-* 
MecKofi XHMKH, B ^acTHocTH X cnoco6y 
cHHTesa^ BMaeneHHio h owctkc Maxpo'-* 
iQficjiiniecKHX ojiHro34)HpoB oGwfiA jyopMy- 

'K=N 




HO OH 



HO OH 




NoO^^^^^SO^Kl 



NaOjS^ 



HO OH 



HO OH 



SOsNa 



r^e n»0,l,2, KOTopue HaxoAflT npHMene- 
mie B aHajiHTHuecKOfi xhhhh. Uenb 
. MsoSpeTemui - noBuneHHe BbocoAa ttene- 
Boro qpoAyKTa. IIonyMeHHe BCAyr nyreM 
ABoABoro a30co<ieTaHHH CHCAHaaoTHpo— 
BaHBoro 6hc- (2-af«iio4ieHHnoBo ro ) b^u- 
pa ojiRro9THneHrjniKOjiH ^p-Jiu (II) e 
AHHaTpneBoA cojimo xpoMorponoBofi xh— - • 

CJIOTU B npHCyTCTBHH rHAPOKCHAa xajib— ■ 

qua. npouecc seAyT npn pH 11,5-12,0 
BtixoA qeneBoro npoAyxTa yaenmHaaeT-^ 
ca B 2-4 pasa. 



TAe n*0, 1,2, 

KOTopue HaxoAHT npHMeneHHe b aHana- 
THvecKoA XHHHH B xavecTse opraHHvec- 
XHX peareBTOB npn onpeAejieHHH Capna, 
Oepmuina, CBHHqa h MOJiHSAena. 

V.enuo HsoOpeTeHHH aaiuieTca noau- 
neMae BbixoAa h xattecTsa ueneaoro npo- 
AVKTB, ynponeBHe TexHononm npouecca. 

CnocoS ocymecTHJiaeTca corjiacao 



cjieAyMQefl cxeMu: 



OH OH 



NQOiS^^SO^ 
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1. NaMO?.»HCI 1 

2. H70,Ca(omi 
0-5SpH 11,5-12,0 



OH OH 



OH OH 



0^ 



n P 



NoOjS S03Na 
„ ^ H M c p 1. nojiy^eHHe l***, 
1 2^'^-TeTpacynb4io- 1 » ^ 2 ^•^-TeTpaoKCR- 
2,3, 10, 13, 14,21 , 22-oKTaa3a-5,8 J6, 
1 9-TeTpaoKca- 1 , 1 2«ah (2 , 7 )Ha*Ta-4 j 9, 
15,20-TeTpa(l ,2)4eHa-mncjioAoko3a-2, 
10, 1 3, 2l.-TeTpaeHa(TeTpaoKcaiJiHKJioa30- 

xpoM, toUax)« 

SHaaoTHpoBaHHe 1,22 r 6Hc(2-aMH- 
Bo4>eHHjxoBoro)94nipa axKneHrnHKOjiH 
paaMeiBKBaioT b 20 mr 2,5 h« HCl, bx~ 
jiasKAaioT AO O-rS'^C h AHaaorapyiaT, bbo- 
AH 3 MH 5 M pacTBopa NaNO^. HepeHB-. 
mHB'aKrr a^ nojiHoro pacTBopeHHH aMHRa* 
HaeuTOK asoTHCToil xhcjIotu paspymaioT 
Ao6aBJieHHeM cyjib^MHHOBoft rhcixotu* 

AaocoMeTamie^* K. 50 m boau» oxr ' 
nasAeHHott ao 0-5^C, AoOaajiHioT ne--^ ^ 
CKOJXBKo xanenb cycneHsioi Ca(OH>^", ' 
npHroTosneHHoft rameHHeM J r CaO 30 mh 
H^O, AO pH 11,5-12,0 H nopuHflMH no 
5 Mn nocpiepeAHo AoCaBJiaiOT pacTBop 
2 r AHHarpHeBoft cojih xpoMorponoBofi 

RHCJIOTU B 20 Mn Hj^O H paCTBOp COJDt 

AHaaoHHH. KHCJiOTHOCTb cpcAU noAAep- 
KHBaeTCH Ha ncpBona^ajibHOM ypoBHe ao- 
CaBneKHeM cycnefiaHH Ca(OH)^ • IlocJie 
npH5aBjxeHHH pacTBopoB peaKOHOKiiyw 
CMecb ixcpeneinHBaioT eme 1 ^ npH kom- 
uaTHoft TeMneparype h BUcaxHBaHrr npo- 
AyKT HacbBneHHUM pacTBopOM NaCl, oca- 
AOK OT4>MnbTpOBUBaX>T n npoMUBawT 0^1 H< 
HCl AO notiTH GecABeTHux npofftmuux 
BOA. Bmxoa 1,86 r (56%). 

HaflAeBo, Z: C 43,06; H 3,12; 
N 8,53; S 9,44 

BbRM^SeH , Z: C 43,24; H 3,02; 
N 8,40; S 9»62 . 



no aHajiHTmcscvpR AaHHUH nojiy^eH- 
Hoe BemecTBO HAeHTRmio onHcanHOMy b 
jiKTeparype • 

11 p H M e p 2. nojiyveHHe 1**, 
1 5 ^' *-TeTpacyjib^o- 1 , 1 5 ''^--sjr^TpaoKCH- 
2, 3, 13, 14, 1 6 , 1 7, 27, 28-0^1^33^5,8, 
11,19, 22, 25- rcKcaoKca- 1 , 1 5-ah<2, 7) 
Ha4»Ta-4 ,12,18, 26-TeTpa (1,2 )4>eHa-ixKic- 
to JiooKTaK03a-2, 13, 16,27-T€TpaeHa(^eIc- 
caoKca^HK^oa30xpoM, roUAX). 

AHaaoTHpoBaHHe . 1,44 r 6Hc(2-aMii- 
Ho$eHHnoBoro)94>Hpa AH3TKjieHrjiHKonii 
pasMeniHBaioT b 20 Mn 2,5 HCl, p3c- 
15 JiaawaioT ao 0-5* C h AHaaoTHpyior, bbo- 
AA 3 Mfi 5 M pacTBopa Ka!l02. IlepeMe- * 
niHBaioT AO nonHoro pacTBopeHHB aMHua, 
H36biTOK asoTHCToil KHCjioTfai paapymaioT 
Ao6aBJieHHeM cyiibdbaMHHOBOft khcjiotu. 
20 AdOcotieraHHe. K 50 mh boau, pxnax- 
AeHHoA AO 0-5*C, AoGaBjiHioT HecROjibKO 
Kanenb cycneH3HH Ca(0H)2^, hphfotob- 
jieHHoft FfuneHHeM 3 r CaO 30 m H^O, 
AO. 11,5-12,0 H liopiiHflMH no 5 Mn 
25 tnoo^epeAHO Ao6aBnHioT pacTBop 2 r 

AHxarpHeBoA cojik xpOMOTponoBOft khcjio- . 
Tu b 20 Kn H^O H pacTBop conn AHaao-* 

HHH. KHCJiOTHOCTb cpeAU nOAACpKHBaCTr 

CH ua oepBDHawajibHOM ypoBHe AoCasjie- . 
3Q HHCM cycneHSHH Ca(OH)^ • Ilocne npHGaB- 
neUHfl pacTBopoB peaKUHOHKyio CMecfc 
nepeMemHBaioT cnie 1 m npu KOMHaTHoft 
TeMneparype h Bbica^KHBaxn* npOAyKT na- 
cuB^eKHUM pacTbjpoM NaCl, ocaAOK or- 
jnUIbTpOBblBaiOT H npoMUBaioT 0, 1 H« HCl 
AO nowH 6ecuBeTHhix npoMUBHux boa, aa- 
TCM aueroHOM h BbicynniBaioT b cynoinbHOM 
nnca^y npH 50-70*'C. BbocoA 5,1 r (72Z>. 

HaiUieHo, Z: C 43,96; H 3,67; 
N 7,90; S 8,95 

BbTiHCJieHo, Z: C 43,95; H 3,40;* 
N 7,88; S 9,02 

Ho aHajiHTH^ecKiiM AamoM nonyneHHoe 
BesiecTBO HAeHTH^Ho omicaHHOMy b JiHTer 
parype. 
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n p H M e p 3. nonytteHMe 1^>^, 
la^'^-TBTpacyjib^K)-!*** , 18*^.-TeTpa6KCH- 
2, 3, 1 6, 1 7 , 1 9 , 20, 33,34-oKTaa3a-5, 8, 
11,14,22,25,28,31 -oKTao Kca- 1 , 1 8-ah 
(2,7) Ha*Ta-4 ,15,21, 32-TeTpa (1,2) i^e- 
Ha-iuixnoTeTpaTpHaKOHTa-2 ,16,19, 33- ' 
rerpaeHa (bicTaoiccauKicnoasoxpoM, OOIIA^. 

flnaaoTHpoBaHHe • 1,66 r 6Hc(2-aMH- 
Ho^eHKnoBO ro ) a^npa TpHaTHneHrnKKOJiH 
paanernHBaioT b 20 Mn 2,5 h. HCl, ox-* . 
jiavAaioT AO 0-5 *C h AHasoTHpywr, bbo- 
Aff 3.Mn 5 M pacTBopa NaMO^. IlepeMe- 
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mHBaiOT AO noJiHoro^^TBopeHHH aMHiia.- 
HaObiTOK asoTMCTOft KHCJioTM paspymaioT 
Ap6aBneHHeM cyjib^iaMHHOBOii kkcjiotu. 

A3OC0qeTaHHe. K 50 nn boAw, oxnax- 
AeHHod AO O-S'^Cy Ao6aBnHioT HecKonbKO 
Kanejib cycneH3HH Ca(0H)2» npHroTOB- 
jieHHoft rameHHeM 3 r CaO 30 m H^O 
AO pH 11,5-12,0 H riopUHHMH no 5 MH 
noo^epeAH Ao6aBji«ioT pacTBop 2 r ah" 
HarpHeBoit khcjiotm b 20 mh H^O m pa- 

CTBOp ciwiH AHa30HHH.. KhCJIOTHOCTB CpC- 

Au noAAeP«HBaeTCH Ma ncpsoHaManbHOM 
ypoBHe Ao6aBJicHMeM cycneHSHH Ca(OH)^. 
Ilocjie npH6aB/ieHHJ! pacTBopoB peaxmi- . 
oHHyw cMecb nepcMemKBaioT eme 1 ^ npH 
KOMHaTHofi TCHnepaType h BwcaxHBaioT 
npoAyKT nacweuHUM paicTBopoM NaCl, 

OCaAOK OT^JHJlbTpOBMBaWT H npoMhisaioT 
0,1 h; HCl AO .nowH eecuBeTHux npo- 
MbiBHux BOA, sareM aueroHOM h BwcymH- 
BawT B cyiDHJibHOM vnKa^v npH 50-70 
Bmxoa 4,8 r (64%). R£=0,38 (eyraHOJi- 
nponaHon-NH^ aq, 50:30:80 Ha Silu- 
fol-254)» 

y^cneKTp B (H^O), ^mcikc/^)* 
:570 HM (5.07 10^), ^Maicc.(^)5 620 hm 
(5,10-10*) H^^q^^e): 685 hm (2,67x 

no*). ^ 

HaitaeHo, Z: C 44,02; H 3,92; 
N 7,53; S 8,46 

C5^H^^NgNa40^aS4 

ButiHCJieHo, Z: C 44,56; H 3,74; . 
N 7,42; S 8,50, 

TaxHM o6pa30M, HcnojibsoBaHHe npeA" 
jsaraeMoro cnoco6a nosBOJiHeT nojryMHTb 
CHMMeTpOTHbie MaKpouHKmwecKHC ojraro- 
ajiHpfai Ha ocHOBe 2,7-6Hca303aMemeH- 

HbDC XpOMOTponOBOft KHCJIOTH C GOJIbOIHM 

BMXOAOM. Bnxoa npoAYKTa yBemrmBaeTCH 
B 2-4 pasa no cpaBHeHioo c HsaecTHUM 
cnoco6oM. BcjieACTBHe yMeHbmeHiift o6b- 
eMa peanvioHHOft Maccu coKpamaercH ^ 
BpeM5i CiiHTe3a ir.o6iier«iaeTCfl BbweneHHe 

H OMKCTKa (jlHKBHAHpyiOTCH CTaAHH HC- 

peocaxfienm) npoAyKTa, hto HMcer 
5ojibmoe sHaMemie npH npoMunuieHHOM 



areHTOB, ycffif npHMeHeHiu Koropbix 
onpeAeJiHercff vtk bucokhm xatiecTBOH» 

OopMyna HsoGpereHH 



Cnoco6 nojiy^eHHiT^^MMeTpiniHhix 
MaKpouHxxumecKHx ojoirod^HpoB oCmeA 
10 *opMyni>i (I) 



"jP HO OH X 

me n-0,1,2, 

nyreM ABoiiHoro aaocoqeTanufl 6HCAHaso- 
TnpoBaRHoro 0Rc(2-aMRiio^BHnoBoro) 
'd^Hpa 0JiHr03THneRrjniK0jiH . ^pNyjiH (II) 
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TAe 11=0,1,2, 

c AHMarpHeBOil conbio'xpdwnrponoBott khc- 
jioTH B npHcyrcTBHH aKTHBHpywueft AO- . 

6aBKR, OTJlHiaWlllHilCH TCM, 

TITO, c uejib» noBbBDBHHH BuxoAa ucne- 
Boro npoAyKTa, noBumeHHii cro Ka^ecTsa 
K ynpoBieiaw rexHonorHM npoaecca, b 
KaqccTBe axTHBHpywmell Ao6aBKH HcnoJib- 
3ywT THApoKCHA KajibUHH H nponecc npo- 
BOAHT npH pH 1 1,5-1 2, 0.. 



CocraBHTejib T.PaeBCKaii 
PeAaKTop T.JIa3opeHKO TexpcA M.XoAaHiri. Koppexxop M.fflapoiPH ^ 
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